
• 



4* "J^psc' 



The, 



Patent 
Office | 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 





44 

ie Patent Omce 
Concept House 
Cardiff Road 



R IN PEOPLE 



Newport 

south \mm 13 NOV 2003 

NP10JQQ 



WlPO 



PCT 



I the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c. , 
pic, P.L.C. or PLC. 

# 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
jects the company to certain additional company law rules. 




Signed 
Dated 3 October 2003 



BEST AVAILABLE COPY 



An TtYPraitivA Amncv of the Department of Trade aid Industry 



13/08/2882 28:25 812233B3881 



THE PATENT 
Form 1^77 A 



Mam As 1977 



SEMTEC LTD Q ^V^"? Q 1 - °l PAfiE 02/40 



_ €E 

13 AUG 2002 
RECEIVED BY FAX 



.The. 



m 

POL 



691-1 D03081. 



Request for grant of a patent 




/ 



Cardiff Real 
Newport 
South Wales 
NP1Q8QQ 



1. Yonrreierencc 



2. Patent application number 
Of&fi Patent Office UtmjiU in this part) 

3. PuD name, address and postcode of the or of 
each applicant (Underline aU surnames) 



Patents ADP number (tfyauhnawtfr 

If the applicant is a corporate body, give the 
ccourtry/stace Of its incorporation 



0218797.9 



4. Title of the invention 



ftNftLVSlS SYSTEM 



5. Name of your agent ^ have awO 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 



Patents ADP number (if you know is> 



SMARTBEftD TTECHNOLDCj\cs LTD. 
BABftflHAM HALu 

BA BRfl HPk(^ soot 
U<v iTEb KINGDOM. 



6/ If you arc declaring priority from one or more 
earlier patent applications! give the country 
and the date of filing of the or of each of these 

applications and (if yon. tru^xv it) the or 
each applied o» wumbcr 



Country Priority application number 



D aie q/ filing ' 



7. If this application is divided or otherwise 
derived from an earlier UK application, 
•give the number and the filing date of 
the earlier application 



Number of earlier application 



DaseotiiHos 
/ month /year} 



8. Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? tAnsuwr 

ay any applicant named in part 3 Is nvSantoxumlor, \ 
b) titers is an -imxmtpr wbo is rzxst named as an 

applicant, or 
0 any named applicant & a Ctnrp&nUto IXXty, 



yes 



13/88/2082 28:25 81220303801 



SNTEC LTD 



PAGE 03/40 



^I&tettts Fcttn. 1/77 

9. Enter the ixunaber of sheets for any of the 
following items you are filing with this fbrm. 
I>o not count copies of the same document 

CrarJnuaitaD sheets of this form 
Description 

Clalsug 
Abstract 



5 



10. If yon are also filing any of the following, 
state how many against each item, 

Priority documents 
Translations of priority documents 

Statement of trrventorsjbdlD and tight 
to grant of a. patent &atmmporm 7/77) 

Request for preliminary ^yatnimrfrtn 
and search (Patents Form 9/77) 



Request for surreramive examin-atlon _ 

\!Qfrr> 



Asry other documents 



11. 



l/Wc request the grant of a patent on the basis of this application. 
Signature Ifetc 



12. Name and daytanc telephone number of 
person to contact in the tlnited Kingdotn 



±9Q 13Q 



4/ter application for a patent fess freer* «*? Comptroller of the Patent Office uxll consider whether plication 
or communication of the invention should be prohibited or restricted muter Section 22 of the Patents Act 2977, You 
WiU be informed if it is Ttecessary to prohibit or restrict your invention tn this way r Furthermore, tfyou Hue in the 
Xfnmd Kingdom, Section 23 of the Patents Acs 7977 stops you from applying for * patent abroad without first getting 
written permissionjrorn the Patent Office unless an application has heenfOed at least 6 weeks beforehand in me 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

eO 9 you need help to fitt tn this form or you have any auestions, pfease contact the Patent Office on 03459 5Q0505- 
b} Write your answers in capital l et t e r s using biach ink or you may type them. 

O # there is not enough space for all the relevant details on any part of this form* please continue on a separate 
sheet of paper and urrite "see continuation sheet* tn the relevant partf^X Any conttrmation sheet should be 
attached to this form- 

& If you have answered *Yes> Patents Form 7/77 win need to be filed* 

e) Once you have filled in the form you must remember to stgn and date it. 

f> For details of the fee and ways to pay please contact the Patent Office. 



13/08/2802 20:25 012243838S1 



SEMTEC LTD 



PAGE 06/40 



DUPLICATE 



ANALYSIS SYSTEM 



Field of the Invention 

The present invention relates to an analysis system for capturing and filtering target 
molecules in samples to reduce the complexity of the samples such that both captured and 
remaining uncaptured molecules may be characterised. Moreover, the invention former 
relates to a method of capturing and filtering target molecules in samples to reduce the 
complexity of the samples such that both captured and r emainin g uncaptured molecules 
may be characterised. 

Background to the Invention 
During recent years, there has arisen a considerable interest in techniques and associated 
systems for detennfoing protein and nucleic acid characteristics of numerous types of 
organisms, for example, yeast, bacteria and mammals as well as ceU lines. There is, for 
example, currently a need for massively parallel high throughput technologies for 
identification and characterisation of proteins (proteomics) in bio-technological, 
pharmaceutical, diagnostic, veterinary, petroleum, pulp and paper, food and beverage, 
and chemical industries. 

Similarly, there has also recently arisen a considerable interest in techniques and 
associated systems for high throughput enalysis of complex samples, for example, yeast, 
bacteria, mammals, cell lines, drug targets and potential therapeutics. Such analysis 
includes high throughput profiling of protein or gene expression providing high volumes 
of information about cell events. Mechanisms behind disease and the effects of 
therapeutics are associated with protein and genetic profiles; hence, their analysis 
provides information for the development of diagnostic tests and new drugs. However, 
attempting to simultaneously analyse all cell events is an exceedingly complicated task, 
therefore samples must conventionally first be simplified by, for example, fractionation 
into related subgroups such as mitochondria, or nucleic acids. 
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For example, the field of proteomics, namely the simultaneous analysis of total gene 
expression at the protein level, has rapidly become one of die leading approaches for 
studying biological systems and understanding the relationship between various 
expressed genes and gene products. As knowledge about Hie human genome 
accumulates, there has been a parallel interest in developing techniques and associated 
systems for corresponding proteomes, namely the entire complement of proteins 
expressed by a particular cell, organism or tissue type. Particular interest has been shown 
in the development of techniques for determining the characteristics of proteomes 
associated with particular disease states or specific sets of environmental conditions. 

Currently, tests for detecting protein characteristics in a sample require a large number of 
experimental steps. The steps include preparation of the sample by lysis, followed by 
two-dimensional gel electrophoresis (2D-GE), post-electrophoresis extraction of the 
proteins followed by mass spectrophotometry, chromatography, xrricroarrays or additional 
electrophoresis methods. A core method presently used in protsomics, namely 2D-GE, is 
a technique capable of resolving thousands of proteins and peptides from a single 
complex mixture in a single experiment Proteins are first separated according to their 
isoelectric point, namely the pH at which their net charge is zero, and then orthogonally 
separated based on apparent mass using an electrophoresis step. The individual proteins 
are revealed as isolated spots on the gel by applying standard sta ining protocols. 
However, like many conventional methodologies, 2D-GE analysis suffers from a number 
of serious limitations that bring into question the utility of this procedure for adaptation to 
high-throughput capacity. Such serious limitations include the number of experimental 
steps required to identify a protein, poor reproducibiEty, difficulty in resolution, an 
inability to visualize low-abundance proteins, and the high degree of technical skill and 
sophisticated computational analysis to identify protein spots that are present on the gel 
or blot from one extract but not on. the other. 

Such aforementioned methods typically result in approximately half of the proteins in a 
given cell being characterised. In order to characterise remaining proteins* die above 
methods are repeated again at least once. Most researchers believe that 2D-GE, in its 
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present format represents the most significant bottleneck to large-scale proteomics 
research mainly because it is possible to identify only most abundant proteins in a cell 
lysate from a 2D gel of a total cellular extract; for example, only 100 to 600 most 
abundant proteins represents only a fraction of the one billion different proteins/isoforms 
that may exist. Typically, when analysing a 2D gel of a total cellular extract, proteins 

representing only about 250 different gene products are analysed. Since protein 
separation in 2D gels is based on isoelectric point and molecular weight, any 

polypeptides with similar properties are unresolved, namely they will be on me same spot 

on the gel. 

In the discovery of new drug targets, analyses must be expanded beyond the most 
abundant and best-characterised proteins of cells. The large number of these abundant 
proteins often causes problems during analysis. Differential fractionation of the cells 
normally splits the cells into components such as nucleus, cytoplasm, and mitochondria 
groups which are analysed using other techniques such as chromatography and 
immunopreripitation prior to applying standard 2D gels. A consecutive approach of 
splitting samples into components and using several different methods fox analysis for the 
components is however time consuming and requires highly skilled technicians to 
perform associated experiments. 

A common way to filter proteins and peptides from a cellular extract prior to their 
analysis on a 2D gel or on a protein array is an affinity capture assay. This assay involves 
osing known capture molecules such as antibodies to screen a cell lysate; the antibodies 
bind their respective targets and me remaining corresponding supernatant can be analysed 
using a 2D gel procedure as described in a pubEshed article Ii, J. et al. Mol Cell 
Proteomics 2002 Feb 1 (2): pp. 157-68. 

There are many examples of affinity capture systems described in the prior art. For 
example, in a published PCT patent application no. PCT/GB01/04182, there is described 
Oxford Glycosciences LtoVs microarray affinity capture system in which antibodies are 
bound to a fixed array and used to bind known peptide fragments from alysed sample. 
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Moreover, in a published PCT patent application no, PCT/US99/12708 from Immco 
Diagnostics Ltd, there is described a method for the quantitation of an analyte in a test 
sample using an affinity assay. The analyte is bound with a first affinity molecule to form 
a complex. The complex is then immobilised to a solid matrix and contacted with a 
labelled second affinity molecule to label immobilised complexes containing the analyte. 
The amount of analyte in the sample is then quantitated from the amount of label 
immobilized In a PCT patent application no, PCTAJS98/12843. Cipfcergen 
ProteinChip® describes use of arrays which exhibit specific surface chemistries to 
aJ5toty-capture minute quantities of proteins. Such technology requires the use of 
Surface Enhanced Laser DesorptiooAomsation (SELDI) to identify the captured proteins. 
Some common drawbacks of such techniques are induced denaturation of peptides, non- 
specific binding analytes and interaction of adjacent molecules on the arrays. Similar 
.issues arise when capturing target molecules from complex mixtures of nucleic acids and 
small molecules such as chemical compounds that may be potential therapeutics, 

A method for performing affinity assays with a retrievable support comprising a magnetic 
bead, which can reversibly bind to target molecule, is described in a patent no. 
EP0265244 by Amoco Ltd Beads have been used to develop a quantitative antibody 
capture test for Oreactive protein as described in a scientific article Taikkinen, P. et al. r 
CUtt Chem 2002 Feb 48 (2): pp. 269-77. Both the method and the test employ capture 
analytes attached to the beads for capture of the target analyte. 

Isotope-coded affinity tags (ICAT) have also been developed for selective affinity 
capture of molecules ftom complex samples as described in a scientific article Turecek, 
F. J Mass Spectrom 2002 Jan 37 (1): pp. 1-14. 

Affinity capture may also be used for purifying complex mixtures of nucleic acids or 
small molecules. In a European patent application no. EP0296557A2, there is described a 
method of removing nndesired single stranded nucleic acids from a complex mixture of 
single and double stranded molecules. The capture analyte consists of single stranded 
nucleic acids bound to water insoluble beads. 

-4- 
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A published United States patent no. US5759778 is concerned with a method for 
isolating and recovering target nucleic acid molecules from a library using biotlnylated 
probes comprising a complementary sequence to the target sequence. Moreover, in 
international PCX patent application no. PCT/US97/02852, there is described a binding 
assay for detecting small molecules such as environmental contaminants, drugs of abuse, 
therapeutic drugs and hormones. The assay involves use of a chromatographic strip 
containing analyte receptors tor binding target analytea. 

The inventors have appreciated limitations of aforementioned methods, techniques and 
assays and thereby devised an analysis system that is capable of addressing these 
limitations. 

Summary of the Invention 

A first object of the invention is to provide an improved analysis system for foe analysis 
of molecules. 

A second object of foe invention is to provide an analysis system to improve me 
efficiency of analysis of molecules in complex samples. 

A third object of foe invention is to provide an analysis system to improve foe testing 
throughput of conventional sample analysis apparatus. 

According to a first aspect of the invention, there is provided an analysis system as 
de fine d in foe accompanying Claim 1. 



The system is of advantage in that it is capable of addressing at least one 



aforementioned objects of foe invention. 
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The invention concerns a method for molecule capture from a complex mixture, where 
uniquely encoded supports have a capture molecule attached to a main surface thereo£ A 
multiplexed experiment of hundreds of thousands of tests in one is possible since a large 
number of labelled supports and attached capture molecules can be present in the assay 
simultaneously. Use of such capture molecules in combination, with supports allows 
identification and recovery of the captured molecules. 



In a preferred embodiment of the invention,, the primary supports are in the fonn of 
micrap articles decreasing the amount of reagents used for each simultaneous testing 
process. 

The present invention preferably incorporates in an analysis system a coded three- 
dimensional mioroparticle array for n&e in reversible affinity capture assays. Hie system 
comprises coded micxopaxticles to which affinity capture analytes are attached, wherein 
the mioroparticles are in solution and/or packed into a column; such an arrangement 
allows for large scale multiplexing of the assays. The analytes may include, but are not 
limited to, antibodies, antigens, proteins, enzyme substrate, carbohydrates, peptides, 
affibodies™, nucleic acids, peptide nucleic acids, cell lines, chemical components, 
oligonucleotides* serum components, small synthesis ed molecules, drugs or any 
derivatives or fragments thereof. This invention offers the benefit of separating captured 
molecules fiom a complex sample, namely each encoded mioroparticle carries a different 
captured target,, which can potentially prevent unwanted interactions between target 
molecules and maintains the molecules in solution to prevent denatorafion. The coded 
microparticles enable the reversibly captured molecules to be identified, recovered and 
characterised without complicated analysis methods such as 2D-GE. By filtering out the 
target molecules, the system reduces sample complexity and hence throughput of the 
analysis. There are a wide i^nge of ^plications for the analysis system, for example 
comparative analysis of proteins in cell populations and drug target screening assays. 

In another preferred embodiment of lb* invention, (he identification means comprises one 
or mo*e distinguishing geometrical features, such as shape, size, barcode or dotcode, 
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enabling identification of each support. This allows the use of well-established 
identification standards such as for example barcodes which give good signal to noise 
ratio and decrease the risk of spectral overlap and false positives. 

Other preferred embodiments of the invention, comprises the use of radio frequency 
identification transponders (BHD) or optical identification, such as fluorescence or 
colour coding. The use of RFID gives an advantage of very large numbers of codes can 

be used and does not require visual communication between the measuring means and the 
identifiable support He use of optical coding on the supports allows for combinations of 

wavelengths or colours not possible with standard fluorescent markers, for example FTTC 
labelled, and allows for using low cost labelled supports. 

According to a second aspect of the invention, there is provided a method as defined in 
the accompanying Claim 12. 

Jjtx the Second aspect of the invention, there is provided am analysis system for 
detecting and quaatitating molecule characteristics, which has detecting means and 
identifying means arranged to register two different types of signals, the first 
signal being associated with the detection and quantification of activated signal 
emitting labels and the second signal being associated with the reading of 
sequential identification of supports. Such plurality of different types of signal 
decreases the potential requirement of using advanced and costly image processing 
equipment 

The method is of advantage in that it is capable of addressing at least one of the 
aforementioned objects of die invention. 

It will be appreciated that features of the invention can be combined in any combination 
without departing from the scope of the invention. 
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Description of the Drawings 

Embodiments of the farventfon will now be described, by way of example only, with 
reference to the accompanying drawings wherein: 

Figure 1 is a plan view and a side view of a single support (nricrocarrier) 
comprising a sequential identification; 

Figure 2 is a schematic sectional side view of a single support (microcamer) with 
analytes attached thereto; 

Figure 3 is a schematic diagram of an analysis system for an assay, 

Figure 4 is a schematic diagram of an analysis system for a capture assay with a 
detailed view; 

Figures is a schematic diagram illustrating the ehuion of captured molecules 
through a column; 

Figure 6 is a diagram of a flow-based analysis system &r analysing the supports of 
Figure 4; 

Figure 7 is a schematic diagram illustrating a planar-based reader for interrogating 
the analysis system of Figure 4; and 

Figure 8 is a schematic diagram illustrating an alternative flush reader for 
interrogating the analysis system of Figure 4. 



Description of Embodiments of the Invention 

In Figure 1, mere is shown an illustration of a preferred embodiment of a support for use 
in an analysis system according to the invention. There is shown a angle primary support 
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1, such a support wiH also be referred to as a nricrocaraer 3 microparticle or "bead" in the 
following description. The support 1 can. be fabricated fiom virtually any insoluble or 
solid material, for example one or more of polymers, silicates, glasses, fibres, metals or 
metal alloys. In the preferred embodiment of the invention* the support 1 is fabricated 
from a metal, such as gold, silver, copper, nickel, zinc or most preferably aluminium. It is 
also preferable to ose one or more polymers, such as polystyrenes, polyaerylates, 
polyamides, or polycarbonates when fabricating the support 1. The support 1 is 
preferably either partially or totally coated in one or more of either of the above- 
mentioned materials. 

The support 1 incorporates an identification feature 2 that is also referred to as an 
identification code or tag in the following description. Examples of the identification 
feature 2 may be based on one or more of sequential identification, varied shape and size 
of the support 1, transponders (for example Radio Frequency Identification Chips, 
RFIDs) attached to the support 1, and fluorescent coding or different colours of the 
support 1. Preferably, the identification feature 2 is a sequential identification that can be 
in the shape of at least one (or any combination thereof) of grooves, notches, depressions, 
protrusions, projections, and most preferably holes. The identification feature 2 being part 
of the support 1 is advantageous in that there is no need to label each support 1 after 
manufacture. The sequential identification 2 is suitably a transmission optical barcode, 
which is machine readable, allowing enhanced signal to noise ratio if read in transmission 
or reflection. An associated sequential identification code is thereby recorded in the 
support 1 as a series of holes using coding schemes similar to those found on 
conventional bar code systems, for example as employed for labelling merchandise in 
commercial retailing outlets. Such a code allows the use of existing reader technology to 
determine the identification feature 2 of the support 1 thereby decreasing the initial 
investment when adopting technology according to the invention, 

In the preferred embodiment, the primary support 1 is of substantially planar form with at 
least a principal surface 6 as illustrated in Figure 1. Hie support 1 has suitably a width 4 
to length 3 ratio in a range of circa 1:2 to circa l:20 a although a ratio range of circa 1:5 to 
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circa 1:15 is especially preferred Moreover, the support 1 has a thickness 5 that is 
preferably less thai circa 3 pm, and more preferably less than circa 1 ixm. When the 
thickness is less than circa 1 urn, it has been shown to provide sufficient mechanical 
support strength for rendering the support I useable in harsh experimental conditions. 
The largest dimension 3 of the support 1 is circa 500 \xm or less, preferably circa 300 urn 
or less, more preferably circa 150 um or less, most preferably circa 100 pm or less, yet 
more preferably circa 50 urn or less, or preferably even circa 10 um or less in length. A 
preferred embodiment of die invention concerns the support 1 having a length 3 of circa 
100 urn, a width 4 of circa 10 um and a thickness 5 of circa 1 urn; such a support is 
capable of storing more than 100,000 different identification sequence bar codes 2, 

Around 2.5 million supports similar to the support 1 maybe fabricated on a single 3-inch 
diameter semiconductor-type wafer, for example a silicon wafer, using contemporary 
established manufecturing techniques. Advantageously, the shape of the support 1 is 
such that it optimises the number of supports 1 manufectured per wafer and also 
substantially optimises the number of identification codes possible on the supports 1. The 
support I utilises the benefits of a cost effective manufacturing technique with the 
possibility to tailor the design and identification coding as required. As described in the 
foregoing, die shape as well as the size of the supports 1 may be varied as appropriate 
using microfabrication manufacturing techniques. Non-exhaustive examples of possible 
shapes are, for example, circular, elliptical, elongated, square, rectangular, multi-cornered 
or even multi-layered supports of the same or different materials. It is also, m some 
applications, preferable to have the supports 1 in the size of nanoparticles with a largest 
dimension of circa 500 nm ox less; examples of such nanoparticles comprise cylindrical 
nanobars. However, a lower limit to size is governed by sufficient sensitivity of the 
reaction kinetics being achieved. 

Conventional photolithography and dry etching processes are examples of such 
manufecturing techniques used to manufacture and pattern a material layer to yield 
separate solid supports 1 with bar-coded identification Z. 
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A fabrication process for manufacturing a plurality of supports similar to fee support 1 
involves the following steps: 

(1) depositing a soluble release layer onto a planar wafer, 

(2) depositing a layer of support material onto fee release layer remote from fee 
wafer; 

(3) defining support features, including the sequential identification feature 2, fe the 
support material layer by way of photolithographic processes and Aching 
processes; 

(4) removing fee release layer using an appropriate solvent to yield fee supports 
released from fee planar wafer, and 

(5) optionally treating the support material to improve its attachment properties. 

Figure 2 provides an illustration of how capture aualytes 7, such as proteins, antibodies, 
antibody fragments, DNA aptamers, nucleic acids, affibodies™, small molecules and any 
other molecules used as capture aualytes 7. are attached to a section o of fee support 1. 
Many methods of chemically treating or physically altering fee support rnaterial may be 
used for fee optional step (5) to facilitate fee attachment of a capture anaiyte. 
Alternatively, the treatment of the support material layer, step (5), can be optionally 
omitted. The treatment of fee supports 1 can be performed after fee release from fee 
wafer as described above or alternatively prior to fee release from fee wafers or earher in 
the manufecturing process steps. By modifying fee surface 6 of fee support* 1 or the 
capture aualytes 7 , fee attachment between capture aualytes 7 and supports 1 is improved, 

AJunmnum is a preferred material for fee suppbrt 1 and feere are known methods of 
growing porous surfaces through aluminium anodisation to improve fee attachment 
properties thereof likewise, processes for sealing such porous surfaces are also known. 
The Applicant has exploited such knowledge to develop a relatively simple process for 
growing an absorbing surface having accurately controlled porosity and depth. Such 
porous surfaces 6 ate capable of achieving a mechanical binding to the capture anaiyte 7. 
Usiag an svidin-blotin system is another approach for improving chemical binding 
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between the supports 1 and their associated capture analytes 7. The supports' I surface 6" 
may also be treated with a binding material such as sflane and/or biotin, to further 
enhance attachment properties. The supports 1 preferably have silane baked onto their 
surfaces 6. Attaching Kr,T<W molecules, for example avidm-biotin sandwich system, to 
the capture analytes 7 former enhances (heir chemical molecular attachment properties. 

The enhanced attachment is preferably achieved through having covalent bonds between 
the attachment surface 6 of the support 1 and the capture analytes 7. The covalent bonds 
prevent the capture analytes 7 from being dislodged from the supports 1 and causing 
disturbing background noise during analysis. There is also a potential problem that loose 
capture analytes 7 are capable of preventing the identification of reactions mat have 
occurred- It is found to be important to wash the active supports 1 after attaching capture 
analytes 7 thereto, to remove any excess such analytes 7 that could otherwise increase the 
noise in the experiment during analysis. Discrimination of tests using the supports 1 is 
thereby enhanced through a better signal-to-noise ratio. 

It will be appreciated that the capture analytes 7 are not limited to those listed above and 
can comprise a broad range of compounds capable of being uniquely distinguished and 
identified. For example the capture analytes 7 may include antibodies, antigens, proteins, 
enzyme substrate, carbohydrates, peptides, affibodies™. nucleic acids, peptide nucleic 
acids, cell lines, chemical components, oligonucleotides, serum components, small 
symbesised molecules, drugs or any derivatives or fragments thereof. All capture 
analytes 7 in mis broad range may be attached to supports fabricated by steps (1) to (5) 
above either before or after executing photoHfoographic operations or releasing the 
supports 1 from the planar substrate. 

Appropriate identification of supports I as mentioned above concerns the importance of 
using a specific identification for a specific capture analyte 7. Such an arrangement also 
allows the use of predetermined identification codes 2 for certain capture analytes 7 but 
also allows for matching of identification codes 2 and capture analytes 7 as desired when 
designing an experiment. 

- 12- 
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Figure 3 shows a general method 8 whereby: 

(1) a sample containing target molecules 9 is put in contact with the capture analytes 7a 
boxmd to the sfixpports 1 ; and 

(2) signal emitting labels 10 are bound to capture analytes 7b. 

Each support 1 with its corresponding specific sequential identification code 2 has 
associated therewith a unique capture agent capture analyte 7a, for example a peptide or 
antibody associated therewith, which binds to and/or interacts with a specific target 
molecule 9. The signal emitting labels 10 are &r example fluorescem labels. Only 
supports 1 with capture analytes 7a that have bound to the target molecule 9 detected will 
bind the signal emitting labels 1 0 and thereby fluoresce from their emitting labels U - The 
result of the test is measured by me degree of fluorescence of different types of supports 
1 with associated bound molecules. The fluorescent intensity of the bound signal emitting 
labels 11 quantifies the level of detected target molecules 9. Experiments where a binary 
yes/no reaction indication is preferred only require determination whether or not the 
supports 1 in me method 8 are sufficiently fluorescent relative to a predetermined 
fluorescence level. 

Afternatrvely, a test sample containing target molecules is attached to a solid support such 
asarmcretitreplateormbe. A mixture of supports 1 with bound capture analytes 7 is 
added. Each support 1 with its corresponding specific sequential identification feature* 2 
has associated therewith a unique capture analyte 7, for example a peptide or antibody 
associated therewith, which binds to and/or interacts with a specific target molecule 9. 
The capture analytes 7 bind to their respective target molecules and toe unbound supports 
1 are washed away. The bound supports 1 are dissociated from toe test sample and read 
by counting the number of each support 1 type with its corresponding specific sequential 
identification features 2 which is proportional or inversely proportional to toe amount of 
target molecules in the test sample. In such a method, signal emitting labels 10 are not 
used. 
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In Figure 4, mere is shown a schematic diagram of a first step of an affinity capture 
assay. In this example, a panel of 3 different capture analytes 12, 13, 14 have been bound 
to supports 1 with 3 different sequential identification 2 codes. The capture analytes 12, 
13, 14 bound to the supports 1 are suspended in liquid and packed into a column 15 made 
of plastic or glass. The sample 16 communing the target molecules 17, 18, 19 is 
introduced to the top of the column 20 and moves through the column. The target 
molecules 17, 18, 19 are captured by their respective affinity capture analytes 12, 13, 14, 

while molecules 21 in the sample 16 for which there is no capture analyte 7 present will 
pass through the column and be collected as an ehisnt 22 that can be subjected to former 

analysis. 

In pigur© 5, there is illustrated shown a second next step performed in the affinity capture 
assay. An elution buffer 23 is added to the top of the column 20. This emtes 24 the 
capture analytes 12, 13, 14 wim their bound target molecules 17, 18, 19 from the column 
for farmer analysis. Furthermore, as the capture assay may be reversible, the target 
molecules 17, 18, 19 could be removed from the capture analytes 12, 13, 14 for further 
analysis such as quantitation, The sequential identification 2 codes on the supports 1 
allow for identification and recovery of specific target molecules. 

The number of different types of supports 1 used for the affinity capture assay of Figures 
4 and 5 is dependant on me test throughput required, but could be hundreds, thousands or 
even miUions of analytes. The number of the same types of supports 1 employed is 
dependent, amongst other firings, on the quality of statistical analysis desired and the ease 
of analysis desired. Signal enfitting labels 10 are also added to the affinity capture assay. 
These signal emitting labels 10 are used to indicate interaction, namely bonding, between 
the capture analytes 7 on the supports 1 and the target molecules 9 sought in the analysed 
sample 16. There are many different ways of adding the signal emitting labels 10 to the 
affinity capture assay. They can, for example, be added to the column 15 separately, be 
attached to the target molecule 9 to be analysed prior to me sample 16 being added to the 
column 15. or be attached to the capture analyte 7 before or after their attachment to the 
supports 1. There are also many different ways for the signal emitting labels 10 to 

-14- 



13,08/2002 20:25 0122330380^ SEKTEC LTD PAGE 20/40 



indicate that interaction between foe capture analytes 7 and the target molecule 9 in the 
analysed sample 1 6. One such way is for a signal, such as fluorescence or light of other 
wavelength (colour), to be activated by the signal emitting label 10 if there is interaction 
between capture analyte 7, a matching target molecule 9 and the signal emitting label 10. 
Alternatively the signal emitting labels 10 are activated before any interaction with the 
target molecule 9. When mere is an interaction between the capture analyte 7 and me 
target molecule 9, the active signal emitting label 10 is released from the other molecules 
deactivating its signal This would result in a detection that is opposite to me ones 
discussed previously, namely the absence of a signal indicates mat a reaction has 
occurred on a support in. for example, a yes/no experiment Similarly, a decrease in the 
fluorescent signal from me emitting labels 11 can be aa indicate* of me amount of target 
molecule 9 present in me analysed sample 16 introduced into the column 15. 
Applications for the affinity capture assay include protein profiling of a ceU, tissue, organ 
or whole organism or a cellular extract, lysate or protein fraction derived therefrom. 
Such an assay can also be used for detcnnining the epitope profile of cells, tissues, organs 
and whole organisms and cellular extracts, lysates or protein fractions derived therefrom. 
Such appUcations are relevant for analysis of drug targets, libraries of potential 
merapeutic agents and for diagnostics. Since the system of the invention reduces the 
complexity of samples by first filtering out known target molecules 9 with their 
respective capture analytes 7. it therefore enriches the sample for low quantity molecules 
whose identify and function may then be more easily elucidated. 

By way of example, a sample, for instance derived from a cell culture, is first lysed to 
release all the proteins and peptides in solution, namely >10.ti00 proteins per cell. The 
lysate is introduced to the column shown in Figure 4, on which there am supports 1 
containing bound capture analytes 7. The capture analytes 7 were previously selected to 
capture, for example, specific peptide isoforms. The resulting sample ehient men centams 
only Ihcse molecules not captured by the capture analyte 7, namely the sample is 
enriched for uncbnracterised molecules and the experiment can now focus on 
characterising foe unknowns. A further advantage is that by reducing the total number of 
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input molecules to the experiment, researcher using the system of the invention are less 
likely to detect those molecules thai would overlap in analysis, for example peptides 
which electrophorese to the same spot on 2D-GE 

The large number of supports 1 with sequential identification codes 2 available means 
that as new target molecules 9 are identified and capture analytes 7 developed for them, 
they can be added to the affinity capture assay, therefore providing a means for enriching 
me samples for low abundance molecules. 

Header systems for use with the reversible affinity capture assay supports will now be 
described. The Applicant has developed two classes of reader systems. These are based 
on flow cells for handling the supports 1 , and on planar imaging of plated-out supports 1 , 

A flow-based reader system, similar in construction to a flow cytometer. can. be used to 
draw through thousands of supports 1 per second, thereby reading shuultaneously the 
sequential identification code 2 of each support 1 and the results of its associated test 
result The test result is measured as a yes/no binary result or by the degree of 
fluorescence 11. 

In figure 6, the flow-based reader system is shown indicated generally by 25. At a 
downstream end, the reader system 25 comprises a measuring unit indicated by 2$ for 
reading supports 1 conveyed in operation in fluid flow from an injecting nozzle 27 at an 
upstream end to the measuring apparatus 26 at the downstream end. The apparatus 26 
includes a reading zone 28, a reader unit 29, a light source 30, a detector writ 31, a signal 
emitting unit 32 and a processing unit 33. 

A sample 38, for example a liquid comprising a plurality of the supports 1 dispersed 
therein, is introduced into the focussing zone 34. Moreover, a flow of carrier fluid 35 is 
generated along a tube 36 in a direction from the upstream end towards me downstream 
end. Preferably, the carrier fluid 35 flowing in operation along the tube 36 is a liquid. 
Alternatively, the fluid 35 can be a gas at reduced pressure relative to the nozzle 27 so 
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thai liquid bearing the supports 1 to an exit aperture 37 is vaporised at the aperture 37 s 
thereby assisting to launch supports 1 into the tube 36. Whereas it is easier to establish a 
laminar flow regime within the tube 36 when fluid flowing therethrough is a liquid, gas 
flow through the tube 36 potentially offers extremely fast support 1 throughput and 
associated interrogation in the reading zone 28. 

The reader 25 is designed to induce the supports 1 to flow along a central region of a tube 
36 through the defined interrogation zone 28. By utilizing an accelerated sheath fluid 35 
configuration and the injecting nozzle 27* the supports 1 injected into the central region 
of the tube 36 are subjected to a hydrodynamic focusing effect 39 causing all the supports 
1 to align lengthwise, namely axially, and to pass through a weU-defined focal point 40 in 
the interrogation zone 28 downstream from the exit aperture 37. The distance between 
the exit aperture 37 and the interrogation zone 28 must be sufficiently long to dissipate 
any turbulence caused by die injection nozzle 27. This sufficient length allows for a 
substantially laminar flow of the reading fluid 35 and hence provides the supports 1 with 
a non-oscillating movement past the focal point 40. If required, the nozzle 27 can be 
provided with a radially symmetiical arrangement of feed tubelets from the focussing 
zone 34 so as to obtain a more symmetrical velocity profile within the tube 36. In an 
interface surface region in close proximity to the peripheral surfaces of the tube 36. fluid 
velocity progressively reduces to substantially zero at the interior surface of the tube 36, 

The supports 1 are ejected from the exit aperture 37 and are swept in the flow 35 along 
the tube 36 into die reading zone 28 and eventually iherepast. When one or more of the 
supports 1 enter the reading zone 28, light from the source 30 illuminates the one or more 
supports 1 at the focal point 40 so that they appear in silhouette view at the reader unit 
29. The reader unit 29 generates a corresponding silhouette signal that is communicated 
to the processing unit 33 for subsequent image processing to determine the sequential 
identification 2 of the supports L Preferably* the light source 30 emits light in a plane A- 
A that is substantially perpendicular to the samples' flow 35 direction and from two 
different radial directions, the radial directions preferably having a mutual aggie 
separation, for example with a mutual angular separation of circa 45° separation- Such an 
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arrangement of support 1 illumination in the focal point 40 enables the supports 1 to be 
identified irrespectively of their rotational position along their longitudinal axis. 

For each support I transported through the zone 34, the processing rant 33 is 
programmed to determine the sequential identification 2 of the support 1 with its 
corresponding magnitude of fluorescence. The reader unit 29, located substantially at an 
opposite side of the interrogation zone 28 relative to the light source 30, reads the light 
that passes through one or more supports 1 at the focal point 40. The detector unit 32 
detects any fluorescence occurring in the zone 28 and generates a corresponding 
fluorescence signal that is subsequently received by the processing unit 33. The detector 
unit 31 measures the magnitude of the intensity of the fluorescent signal 11 that is given 
off by the activated signal labels 10 on the supports 1. This intensity indicates the degree 
of reaction that can be extrapolated to determine foe relative amount of reactive target 
molecule 9 present in the sample. Moreover, the processing unit 33 is also connected to 
an associated database relating the sequential identification 2 with a test provided by its 
associated capture analytes 7. 

A feature to the form of a marking at one end of each support 1 is used to indicate to the 
reader unit 29 how to interpret the read ^formation. This allows the supp ort 1 to be read 
ftom either direction along its longitudinal axis. The marking is also susceptible to being 
used to increase the number of possible sequential identification codes on a support 1 to 
be greatly in excess of 100, 000. For example, employing four different markings on 
separate sets of supports 1 is capable of increasing the number of identification 
combinations of supports to about 400, 000. An alternative feature to indicate how 
information codes are to be read is to start each block with 0's and end me blocks with 
l's, or vice versa, Further alternatives of these features are preferably error correction 
data, for parity bit checks and/or forward error correction, thereby improving testing 
reliability. 

As an alternative to the flow-based reader system of Figure 6, a planar reader system can 

be employed, wherein: 
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(a) the supports 1 are plated out onto a planar substrata and then. 

(b) fluorescence microscopy and associated image processing are employed to read the 
bar codes of the supports and the results of their associated teste. 

In Figure 7, there is shown a planar reader system indicated generally by 41. Afterthe 
capture assay has been completed as described with reference to Figure 6. the supports 1 
are deposited on the planar substrate 42. Preferably, the planar substrate 42 is fabricated 
from a polymer, glass or silicon-based material, for example a microscope slide. A 
planar measuring unit 43 arranged to perform conventional fluorescence microscopy is 
used to analyse the support-plated substrate 42 systematically, measuring the tevel of 
fluorescence of emitting labels 11 thereon and also the sequential identification 2 of the 
different supports 1 of the support-loaded substrate 42. Normally, all the supports 1 on 
the loaded substrate 42 are analysed to verify the total quality of the experiment. la cases 
where it is desirable to save time and/or to increase processing capacity, software 
executing in a pmcessing unit 44 of die reader system 41 can preferably be configured to 
analyse only the supports 1 whose emitting labels 1 1 fluoresce, for example by virtue of ' 
their fluorescent signal labels 10, mdicating that an interaction with (he target molecule 9 
has occurred. The analysis of the loaded substrate 42 using me planar measuring unit 43 
is a very cost effective, easy to perform and suitable way to multiply the analysing 
capacity for low to medium sample numbers in the range of, for example, single figures 
to a few thousand supports on each substrate 42. 

The planar measuring unit's 43 reader unit 45 for image-processing is used to capture 
digital images of each field of the substrate 42 to which supports 1 have become affixed. 
Digital images thereby obtained correspond to light transmitted through the substrate 42 
and its associated base plate 46 and then through the supports 1 rendering the supports 1 
in silhouette view; such silhouette images of the supports 1 are analysed by the reader 
unit 45 in combination with a processing unit 44. The sequential identification 2 of the 
supports 1 may also be read by reflected light. The sequential identification 2, fer 
example a bar-code, associated with each support 1 is hence identified from its 
transmitted or reflected light profile by the reader unit 45. The signal emitting unit 32 



- 19- 



13/88/2802 20:25 01223303801 



SENTEC LTD PAGE 



generates a fluorescent signal, which signal makes the signal emitting labels 11 on 
supports 1 that have interacted with the target molecules 9 fluoresce. A detector unit 31 
detects the magnitude of fluorescence from activated supports 1 to identify the degree of 
reaction. The fluorescent signal integrated over activated supports* 1 surfece 6 is 
recorded in association with the identification bar-code 2 to construct data sets 
susceptible to statistical analysis. 

The processing unit 44 is connected to the light source 30, Ihe signal unit 32, the reader 
unit 45, and the detector unit 31 and to a display 47. Moreover, the processing unit 44 
comprises a control system for controlling the light source 30 and the signal unit 32. The 
light silhouette or reflected ligtf and fluorescent signals from the supports 1 pass via an 
optical assembly 48, for example an assembly comprising one or more lenses and/or one 
or more mirrors or electrochemical shutters and filter wheels, towards the detector unit 31 
and reader unit 45. 

By way of example, a mirror assembly as shown can be employed in the reader system 
41. A mirror 49 is used to divide Ihe optical signals into two paths and optical filters 50. 
51 for filtering out unwanted optical signals based on their wavelength Alternatively, 
the light source 30 and signal unit 32 can be turned on and off at intervals, for example 
mutually alternately. Signals are received from the reader unit 45 and detector unit 31. 
these signals being processed and corresponding statistical analysis results presented on a 
display 47. Similar numbers of each type of supports 1 are required to give optimal 
statistical analysis of experiments. Such statistical analysis is well known in me art. 

In Figure 8, there is shown the flush cell reader system and indicated generally by 100. 
The Audi system 100 is configured in a similar manner to the planar system 41 but 
employs a flushing action to introduce supports 1 to he read. After the aforementioned 
capture assay has been completed, Ihe supports 1 are flushed into the reader cell 1 10 via a 
sample inflow tube 120. Preferably, the reader cell 42 is fabricated from a clear polymer, 
glass or silicon-based materials, for example Perspex. The measuring unit 43 is arranged 
to perform conventional fluoresoenoe microscopy and is used in operation to analyse the 
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supports 1 that have settled onto abase of the reader cell 1 10, thereby measuring the level 
of fluorescence of supports 1 thereon* and also the corresponding sequential identification 
2 of the supports 1 thereon. Normally, all the supports 1 on the loaded reader cell 1 10 are 
analysed to verify the total quality of the experiment. In cases where there could be an 
interest in saving time and/or increasing processing capacity, the . software of the 
processing unit 44 is preferably configurable to analyse only the supports 1 that emit a 
fluorescent signal, namely their inchuting fluorescent signal labels 10 fluoresce, 
indicating thai an interaction with the target molecule 9 has occurred. The analysis of the 
loaded reader cell 1 10 using the planar measuring unit 43 is a very cost effective, easy to 
perform and suitable way to multiply the analysing capacity for low to medium sample 
numbers in the range of, for example, single figures to a few thousand supports on each 
reader cell 110. 

The planar measuring unit's 43 reader unit 45 for image-processing is used to capture 
digital images of each field of the reader cell 110 to which supports 1 have settled. 
Digital images thereby obtained correspond to light transmitted through the reader cell 
110 and its base plate 46 and then through the supports 1 rendering the supports 1 in 
silhouette view; such silhouette images of the supports 1 are analysed by the reader unit 
45 in combination with a processing unit 44. The sequential identification 2 of the 
supports 1 may also be read by reflected light. The sequential identification 2, for 
example a bar-code, associated with each support 1 is hence identified from its 
transmitted or reflected fight profile by the reader unit 45. The signal emitting unit 32 
generates a fluorescent signal, which signal makes the signal emitting labels 11 on 
supports 1 that have interacted with the target molecules 9 fluorescence. A detector unit 
31 detects the magnitude of fluorescence 11 from activated supports 1 to identify the 
degree of reaction. The fluorescent signal integrated over activated supports' 1 surface 6 
is recorded in association with the identification bar code 2 to construct data sets 
susceptible to statistical analysis. 

The processing unit 44 is connected to the light source 30, the signal unit 32, the reader 
unit 45, and me detector unit 3 1 and to a display 47. Moreover, the processing unit 44 
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comprises a control system for controlling me light source 30 and the signal unit 32. The 
light silhouette or reflected light and fluorescent signals from the supports 1 pass via an 
optical assembly 48, for example an assembly comprising one or more lenses and/or one 
or more mirrors or electrochemical shutters and filter -wheels, towards the detector unit 31 
and reader unit 45. 

By way of example, a minor assembly is shown. A mirror 49 ib used to divide the optical 
signals into two paths and optical filters 50, 51 are used to filter out unwanted optical 
signals based on their wavelength. Alternatively, the light source 30 and signal unit 32 
can be turned on and off at intervals, for example mutually alternately. Signals are 
received from the reader unit 45 and detector unit 31, which are processed and 
corresponding statistical analysis results presented on a display 47. Similar numbers of 
each type of supports 1 are required to give optimal statistical analysis of experiments. 
Such statistical analysis is well known in the art. 

Once the supports 1 have been identified by the system, buffer is flushed through me 
reader cell 110 via a buffer inflow tube 130 and me read supports 1 are washed from the 
reader cell 110 via an outlet tube 140. 

The next sample of supports to be read are men introduced via the sample inflow tube 
120. 

It win De appreciated that modificatioiis can be made to embodiments of the invention 
described in the foregoing without departing from the scope of the invention as defined 
by the appended claims. 
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CLAIMS 

1. An analysis system for captures target molecules in a sample, the system 
comprising: 

(a) supports with a largest dimension of 500 um or less, wherein each support 
'" includes at least one capture analyte bound thereto, said at least one analyte 

being at least one capture agent exhibiting an affinity for one or more of 
proteins, antibodies, antibody fragments, DNA aptamers, nucleic acids, 
small molecules and any other molecules used to bind target molecules; 

(b) engaging means for introducing said sample into contact with said at least 
one analyte of at least one support in a fluid solution, such that binding of 
at least one target molecule with at least one analyte is indicative of the 
presence of said at least one target molecule; 

characterised in that: 

(c) each support comprises identifying means for enabling the system to 
identify the support; 

(d) the system includes interrogating means for detecting binding of said at least one 
target molecule with said at least one analyte, the system thereby being capable of 
associating each support with its corresponding target molecule; and 

(p) the system further including analysis means for recovering and analysing a 
remainder of said sample whose molecules are not susceptible to capture by said 
at least one analyte bound to said supports. 

2, A system according to Claim 1, wherein at least one target molecule captured 
onto its corresponding at least one analyte is reversibly bound thereto such that said at 
least one reversibly bound molecule is susceptible to being recovered, characterised and 
quanti toted, using said interrogating means. 
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3. A system according to Claim 1 or 2, wherein toe amount of target molecule 
present in the sample is qnantitable from the amount thereof bound to said at least one 
capture d&dlyte* 

4. A system according to Claim 1, 2 or 3, wherein the analysis means tor analysing 
the remainder of the sample includes one or more of the following for performing such 
analysis: microarrays, mass spectrophotometry, 2D-GE, chromatography, sequencing, 
flow cytometry and rmnrunoprecipitation. 

5. A system according to Claim 1, 2, 3 or 4, wherein me largest dimension of the 
support is less than 300 urn. 

6. A system according to any one of the preceding claims, whereto the largest 
dimension of toe support is less than 1 50um. 

7. A Bystem according to any one of the preceding claims, wherein the largest 
dimension of me support is less than SO um. 

8. A system according to any one of toe preceding claims, wherein toe identifying 
means comprises one or more of distinguishing geometrical features , such as shape, size, 
barcode or dotcode, enabling identification of each support. 

9. A system according to any one of toe preceding claims, wherein at least one of the 
identification means is a radio frequency identification transponder (RFID). 

10. A system according to any one of the preceding claims, wherein at least one of toe 
identification means is an optical identification, such as fluorescence or colour based, 

11. A system according to any one of toe preceding claims, wherein the fluid solution 
is a liquid. 
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12. A method of capturing and filtering target molecules in a sample, the method 
including the steps of: 

(a) providing supports with a largest dimension of 500 pan or less, wherein 
each support includes at least one capture analyte bound thereto, said al 
least one analyte being at least one capture agent exhibiting an affinity for 
One or more of proteins, antibodies, antibody fragments, DNA aptamers, 
nucleic acids, small molecules and any other molecules used to bind target 
molecules; 

(b) introducing said sample into contact with said at least one analyte of at 
least one support in a fluid solution, such that binding of at least one target 
molecule with at least one analyte is indicative of the presence of said at 
least one target molecule; 

characterised in that the method further comprises the step of; 

(c ) providing each support with identifying means for enabling identiScation of 
the support; 

(d) detecting binding of said at least one target molecule with said at least one 
analyte, thereby associating each support with its corresponding target molecule; 
and 

(e) recovering and analysing a remainder of said sample whose molecules are not 
susceptible to capture by said al least one analyte bound to said supports. 

13. A method according to Claim 12, wherein at least one target molecule captured 
onto its corresponding at least one analyte is reversibly bound thereto such that said at 
least one reversibly bound molecule is susceptible to being recovered, characterised and 
quantified using interrogating means. 

14. A method according to Claim 12 or 13, wherein the amount of target molecule 
present in the sample is quantitable from the amount thereof bound to said at least one 
capture analyte. 
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15. A method according to Claim 12, 13, or 14, wherein in step (e) the remainder of 
the sample is analysed using one or more of the following: microarrays, mass 
spectrophotometry, 23MJE, chromatography, sequencing, flow cytometry and 
immunoprecipitalion. 

16. A method according to Claim 12, 13, 14, or 15, wherein the largest dimension of 
me support is less than 300 (an. 

17. A method according to any one of Claims 12 to 16, wherein the largest dimension 
of the support is less than 150um. 

18. A method according to any one of Claims 12 to 17, wherein the largest dimension 
of the support is less than SO pan. 

19. A method according to any one of Claims 12 to 1 8, wherein the identifying means 
comprises one or more of distinguishing geometrical features, such as shape, size, 
barcode or dotcode, enabling identification of each support. 

20. A method according to any one of Claims 12 to 19, wherein at least one of the 
identifying means is a radio frequency identification transponder (RFID). 

21. A method according to any one of Claims 12 to 20, wherein at least one of the 
ideatifying means is an optical identification, such as fluorescence or colour based. 

22. A method according to any one of Claims 12 to 21, wherein the fluid solution is a 



23. A system for reversibly capturing target molecules for the purpose of 
reducing sample complexity arid to characterise the captured molecules 
hereinbefore described with reference to one or more of Figures 1 to 8. 



liquid 
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24. A method of reversibly capturing target molecules for the purpose of 
reducing sample complexity and to characterise the captured molecules 
hereinbefore described with reference to one or more of Figures 1 to 8. 
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ABSTRACT 

The invention provides an analysis system for capturing target molecules in a 
sample. The system comprises: 

(a) supports with a largest dimension of S00 urn or less, wherein each support 
includes at least one capture analyte hound thereto, said at least one analyte being 
at least one capture agent exhibiting an affinity for one or more of proteins, 
antibodies, antibody fragments, DNA aptamers, nucleic acids, small molecules and 
any other molecules used to bind target molecules; and 

(b) an arrangement for introducing said sample into contact with said at least 
one analyte of at least one support in a fluid solution, such that binding of at least 
one target molecule with at least one analyte is indicative of the presence of said 

at least one target molecule. 

The system is distinguished in that: 

(c) each support comprises identification features for enabling the system to 
identify the support; 

(d) the system includes an arrangement for detecting binding of said at least one 
target molecule with said at least one analyte, the system thereby being capable of 
associating each support with its corresponding target molecule; and 

(e) the system further including an additional arrangement for recovering and 
analysing a remainder of said sample whose molecules are not susceptible to capture by 
said at least one analyte bound to said supports. 

Figure 7 should accompany the Abstract. 
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Fig. 2 




Fig. 3 
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Fig. 6 
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Fig. 7 



-34- 




-35- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



Ljl FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 




